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Motivation

CDF Preshoweused in >100 papers,
about 1/2 of all Run | publications

Includes Higgs Search, Sifg®,
High Pt Photons, Top Quark Mass

Three principle uses so far:
High Pt Electron ID

Soft Electron ktagging

Photon Background Subtraction



PreshoweltJses for Run I
Higgs Detection

High Pt Electron ID

MIP Peaks give a remarkably
clear picture of backgrounds
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PreshoweltJses for Run I
Higgs Detection

Soft Electron btagging useful for the
“loos€ b-tag of a double tag

This plot of 2GeV particles Is from the
original top quarK evidenceé paper...
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PreshoweltJses for Run I
Higgs Detection

Jet Energy Resolution Is an important
component of Higgs searches

Most analyses assume improved
resolutions compared to Run |

Wwith 30% improvement of two—jet maoss
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PreshoweltJses for Run I
Higgs Detection

Soft electron ktagging useful
for neutrino corrections

Studies underway to improve the tagging
efficiency by lowering Pt threshold below
2 GeV, needPreshowediscrimination




PreshoweltJses for Run I
Higgs Detection

Recent ZEUS collaboration study
Improves jet resolutions by 17% using
Preshoweenergy corrections

for soft photons angions

CDF PreshowefGEANT simulation of
2 GeV photons shows 20% improvement
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PreshoweltJses for Run I
Higgs Detection

One of the Main Challenges of
“Energy Flow Algorithms” is estimating
the fraction of track energy deposited in th
EM calorimeter, Preshoweshould help...

Photon + Jet P; Balancing in CDF Data

® Typical CDF Jet Resolution using
Calorimetry only

A New CDF Jet Algorithm Using Tracking
Calorimetry and Shower Max Detectors
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PreshoweltJses for Run I
Higgs Detection

Summary:

High Pt Electron ID
Soft electron ktagging
Soft electron bags for neutrino corrections
Photon energy resolution improvement

A component of Energy Flow Algorithms
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If an Early Sign of New Physics,
then likely to have many channels
with High Pt Photons

C1 Ny — (ijl)(VNI) —viiFr

éljvg — (Elb)(’ijl) — (CNlb)(7N1) — ’}’bCET

GCs — (q@N2)(£16) — (5jyN1)(cbNy) — vbejjBr

L

G7 — (q@C2)(q@N2) — vbejjjiEr



Preshowers the Only
Modelindependent Backgroun
Subtraction Method above 35eV

For example, Isolation distributions will
be quite different for the following
signals due to different number of jets.

CiN2 — (jiN1)(vN1) = vijBr
élij — (Elb)(’ijl) — (CNlb)(7N1) — ’}’bCET

GCy — (q@N2)(£16) — (5jyN1)(cbNy) — vbejjBr

G7 — (q@C2)(q@N2) — vbejjjiEr



And the Run IPreshowebDetector
will not survive Runllb

A slow gas chamber that integrates over 4
crossings, with 5 minimum bias events per
crossing that’s 20 minimum bias events.
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Run [IB Baseline Detector Spec#

Joey Huston (MSU)- co-project leader

Reuse existing electronics

“Recycle” ExcesdMinos Scintillator

Use the same 16hannel phototube as
the CDFENndplugPreshower

Project Is almost completely defined
with these three requirements...



ExcesaMinos Scintillator Strip




Initial Prototype Built at ANL




Initial Prototype Built at ANL




Readout Cell = 3 Physical Cells

Fiber bundle

CPR

CCR Scint. \I\

Tungsten Bar



Located next to CPR are more gas
chambers, Crack Energy Detectors

Also useful for New Physics searches
iInvolving Photons and Missing Et

Can tag Photons hitting the crack
which cause Missing Et

Can be added for an additional 6%
of the total cost, and installed
at the same time as the CPR



An Example from Run | of
Crack Tagging, In this case the
2nd leg of a Z decay
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Readout Cell = 3 Physical Cells

Fiber bundle

CPR

CCR Scint. \I\

Tungsten Bar



Tazk Mame
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Central Preshower

Rezearch and Development
Procure parts
Phaototubes and bazes
Electronics Transition Card
HY Zupplies and cables
Phaototube fixtures and cables
CPR Detector parts
Scintillator (Minos extra)
Cptical Fibers and Connectars
Sheet metal and misc. supplies
CCR Detector parts
Scintillator (Bicron)
Optical Fibers and Connectars
Sheet metal and mizc. supplies
CPR Detector Assembly
Cut zcintillatar strips
Paint =trips wwith Bicron paint
A=z=emble bottom of module
Glueing fibers into strips
Fout fikers thru connectar
Flveutting and trimiming fikers
Azzemble module top
ualty control
CCR Detector Assembly
Cut and prepare scirtillator

Azzemble detector with CPR procedure




Our piece of the $9.1M... (3.8%)




Tazk MName

| Total Cost |

Central Preshower

Fesearch and Development
Procure parts

Phototubes and baszes

Electronics Transition Card

HY Suppliez and cables

Phototube fixtures and cables

CPR Detector parts
=cintillator (Minos extra)
optical Fikers and Connectors
=heet metal and misc. supplies

CCR Detector parts
=cintillatar (Bicron)

optical Fikers and Connectors
=heet metal and mizc. supplies

CPR Detector Assembly

Ut scintillator strips

Pairt strips with Bicron paint
Azzemble bottom of module
Glueing fibers into strips
Fout fibers thru connectar
Flvcoutting and trimming fibers
Azzemble madule top

ualty control

CCR Detector Assembly

Ut and prepare scintillator

Azzemble detector with CPR procedure

$603,083.63
$50,000.00
$459,564.00
$250,000.00
$15,000.00
$50,000.00
$5,000.00
$92,924.00
F0.00
F59,424 .00
$:3,500.00
$16,940.00
$40,000.00

$5, 24000
$700.00

$73,219.68
$4,307 .04
$7,175.40
$4 507 04
F25 71360
$11,455 .44
$5 74272
§5 74272
§5 74272
$20,000.00
$10,000.00
$10,000.00




Conclusions

PreshowebDetectors have played
an important role in Run | physics

Role should expand in the Run |l
Higgs Discovery

Crucial for New Physics Searches
with Photons

Baseline Design based on
established techniques



